We used δ 13 C and δ 15 N values for all prey species recorded in the diet of Marion Island killer whales and all species were sampled at or near (in the case of Patagonian toothfish) Marion Island (Table 2 and Supplementary Tables S1-S3 ). While we attempted to match killer whale and prey samples closely in time, this was not always possible. Prey samples were collected in four years, and in seven calendar months (November-May). Marked inter-or intra-annual variation in prey foraging behaviour or oceanographic conditions could thus influence our representation of the killer whale prey field.
We rinsed samples in running purified water and then placed them in glass test tubes with ~150 ml of purified water and sonicated them for 20 minutes. We then discarded the water, added ~150 ml chlroform:methanol solution (2:1 volume:volume) and sonicated the samples for 20 minutes. We discarded the solution and again added ~150 ml of chloroform:methanol and sonicated the samples for 20 minutes. Next we rinsed the samples in purified water and sonicated them in purified water for 20 minutes. Finally we rinsed the samples in running purified water and air dried them. We cut hair from the skin samples and we weighed two 035-0.45 mg aliquots into tin capsules for stable isotope analysis. Southern elephant seals replace their pelage annually (November-March) when they haul out on land and undergo a 'catastrophic' moult. Thereafter, the hair follicle enters a resting stage until the next moult. The hair follicle is active for ~12 weeks, and most hair synthesis occurs during the 4-6 week moulting haul out period (Ling 2012) . Hair collected in a given year thus represents the individual's dietary resources just prior to moult (i.e., austral summer) in the previous year with a temporal integration period similar or shorter to that in muscle and whole blood (cf. Dalerum and Angerbjörn 2005) .
Patagonian toothfish white muscle samples were collected from 10 individuals caught by the longline fishing vessel Koryo Maru No. 11 (Supplementary Table S3 ). These fish were caught on 2013/11/09, approximately 160 km NNE of Marion Island (at 45° 27.59' S, 35° 23.85' E). Samples were stored at -20°C. We rinsed the samples in distilled water and then oven-dried them at 70°C overnight. Three aliquots of each sample were analysed: two were lipid extracted (and we averaged these two values for further analysis), while the third aliquot was not lipid extracted. We extracted lipids using a 1:2 chloroform:ethanol solution (Logan et al. 2008) ; samples were washed three times for 20 minutes each in an ultrasonic bath, before rinsing and drying as above. We weighed 0. 
Supplementary results -prey
There were significant differences among prey δ 13 C values (ANOVA, F = 23.2, df = 9, p < 0.001) and among prey δ 15 N values (ANOVA, F = 67.0, df = 9, p < 0.001), the latter showing greater segregation Figure 3 ).
Supplementary results -lipid extraction of killer whale samples
Lipid extraction decreased C:N ratios. Mean atomic C:N in NLE skin was 4.5 ± 0.7; that in LE skin was 3.5 ± 0.1 (Table 1 ). δ 13 C was negatively related to atomic C:N ratio, but δ 15 N showed no such relationship (Supplementary Figure S1 ). Lipid extraction changed δ 13 C values and, to a lesser extent, δ 15 N values. δ 13 C values in skin were significantly higher and less variable following lipid extraction (mean δ 13 C NLE = -20.4 ± 0.9‰, δ 13 C LE = -18.6 ± 0.4‰; paired t-test, t = -9.24, df = 29, p < 0.001) (Table 1 ). δ 15 N values were also significantly higher after lipid extraction from skin (δ 15 N NLE = 12.3 ± 0.6‰, δ 15 N LE = 12.8 ± 0.7‰; paired t-test, t = -4.83, df = 29, p < 0.001) (Table 1) , but the differences were smaller and variability was similar (Supplementary Figure S1 ).
Supplementary discussion -prey trophic structure
Penguins foraged at similar latitudes (judged by δ 13 C values) but at different trophic levels. Macaroni and rockhopper penguins had similar δ 15 N values, affirming their similar diet. Both species feed primarily on crustaceans, particularly the benthic shrimp Nauticaris marionis which is abundant on the shallow shelf between Marion and Prince Edward Island. They include more fishes, mainly pelagic myctophids, and some cephalopods (mainly Kondokovia longimana) later in their chickrearing phase as they are able to forage farther afield (Brown & Klages 1987 , Crawford et al. 2003 .
King penguins, in contrast, prey mainly on myctophid fishes and small cephalopods (juvenile K. longimana) (Adams & Klages 1987) and this is reflected in their higher δ 15 N values.
The diet of Subantarctic fur seals at Marion Island is dominated by myctophid fishes. Fishes occurred in 98.1% of faecal samples, while cephalopods were found in only 1.4% of samples (Makhado et al. 2013 ). Fishes-mostly myctophids-also dominated the diet of Antarctic fur seals at Marion, occurring in 96.1% of faecal samples, while shrimp (Nauticaris marionis) and cephalopods occurred in only 2.7 and 1.2% of samples (Makhado et al. 2008 No studies have investigated the diet of elephant seals at Marion Island, but studies elsewhere report varying combinations of fishes and cephalopods (e.g., Green & Burton 1993 , van den Hoff et al. 2003 , Daneri et al. 2004 , van den Hoff 2004 , Field et al. 2006 . We show that adult male elephant seals have higher δ 15 N values, and thus feed at a higher trophic level than other age-sex classes, but that they forage in approximately the same habitats (as judged by δ 13 C values). An increase in trophic level with age has been shown for male elephant seals elsewhere (Bailleul et al. 2010 , Chaigne et al. 2012 ), but adult females show more variation (Hückstädt et al. 2012 , Chaigne et al. 2012 ; although see Lewis et al. 2006) . Adult female, subadult and juvenile elephant seals in our study had δ 15 N values between those of fur seals and king penguins, all of which feed primarily on myctophid fishes. It is thus possible that these elephant seals, like adult females at Kerguelen (Cherel et al. 2008) , feed primarily on mesopelagic fishes as opposed to toothfish and cephalopods. Males at Marion, which have δ 15 N values almost as high as killer whales, probably take larger/higher trophic level fishes and cephalopods.
Adult Patagonian toothfish are opportunistic carnivores, feeding on any locally abundant prey of a suitable size, which may include fishes, cephalopods and crustaceans (Collins et al. 2010) . In 118
Patagonian toothfish stomachs from near Marion Island, the most important prey (by mass) were the cephalopods Moroteuthis sp. (47.5%) and K. longimana (12.0%) and the fish Gymnoscopelus sp.
(family Myctophidae) (11.2%) and Stomias boa boa (family Stomiidae) (8.7%) (Pakhomov et al. 2006 ). The high proportions of such cephalopods would explain the high δ 15 N values for toothfish (see Cherel & Hobson 2005 , Guerreiro et al. 2015 . 
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